Ménétrier disease (MD) is a rare hypertrophic condition of the gastric mucosa. The unusual association of MD with ulcerative colitis (UC) has been reported in the literature in eight cases. Transforming growth factor-alpha (TGF-alpha) is overexpressed in UC and appears to play a role in colonic healing and repair. Overproduction of TGF-alpha in murine stomach has been shown to induce gastric hypertrophy similar to MD. It can be hypothesized that increased expression of TGF-alpha may occur in the gastric mucosa in patients with UC and may lead to MD. We report the ninth case of MD associated with UC. The role of TGF-alpha and treatment with cetuximab are discussed.
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Introduction
Ménétrier disease (MD) is rare disorder that was first described in 1888 [1] . It is characterized by giant gastric folds that involve the fundus and the body of the stomach with sparing of the antrum, excess mucus production, hypochlorhydria, and hypoproteinemia [2] . Although the pathogenesis is not well understood, epidermal growth factor receptor (EGFR) and its ligand, transforming growth factor-alpha (TGF-alpha), have been implicated. Overexpression of TGF-alpha in the gastric mucosa of metallothionein-TGF-alpha transgenic mice induced a condition similar to MD [3] . Treatments with various agents including antacids, anticholingic drugs, H2 blockers, proton pump inhibitors, prostaglandins, and prednisone have had inconsistent results [4] . With approval by the FDA for compassionate use, a monoclonal antibody against EGFR, cetuximab, has been used with success in five cases [5] . Despite a clinical response to neutralizing monoclonal antibody therapy, we report a case with no biochemical improvement on cetuximab and its implications on the pathogenesis of MD.
Case Report
A 33-year-old Hispanic male with a 7-year history of ulcerative colitis (UC) was admitted for chronic vomiting, epigastric pain, iron deficiency anemia, peripheral edema, and protein-losing gastropathy. The hospitalization was complicated by pulmonary embolus and Staphylococcus epidermidis sepsis. Colonoscopy confirmed active UC in the distal colon. Esophagogastroduodenoscopy showed a thick mucous coat on the gastric surface ( fig. 1 ). An abdominal CT scan revealed marked hypertrophic gastric rugae involving the entire fundus, cardia, and body, sparing the antrum ( fig. 2) . Also there was relative loss of haustral markings involving the transverse colon, a finding often seen in chronic UC ( fig. 2 ). On endoscopic ultrasound examination, the echotexture of the gastric mucosa and submucosa appeared grossly abnormal, and gastric wall thickness was 14 mm (NL <5). Histopathology demonstrated massive hypertrophy of the foveolar mucosa, glandular cystic dilation, focal smooth muscle penetration into the mucosa, and marked eosinophilia ( fig. 3) . These findings were consistent with MD. Immunostaining for Helicobacter pylori was positive and the infection was treated with lansoprazole/amoxillin/ clarithromycin (Prevpac) for two weeks with repeated biopsies negative for H. pylori. Immunostaining for cytomegalovirus (CMV) was negative. UC was eventually controlled with mesalamine and prednisone. Symptoms of MD persisted after promethazine, pantoprazole, prednisone, and octreotide. As part of a single-arm research trial, the patient was treated with four weekly doses of cetuximab. He initially showed clinical and biochemical improvement and elected to continue treatment for 8 months. With cetuximab, the patient's symptoms of nausea, vomiting, and epigastric pain improved. However, over time, cetuximab did not seem to be as effective and the patient continued to have iron deficiency anemia (ferritin 23 ng/ml, MCV 71.5 fl, positive gastric occult blood with pH >7) and peripheral edema due to the protein-losing gastropathy (albumin 1.5 g/dl). He also experienced a significant infusion reaction to cetuximab. As a result, the patient underwent a total gastrectomy and an esophagojejunostomy with J-tube feeding placement without complications. After one year of follow-up, the patient's symptoms resolved and he continues to be asymptomatic.
Discussion
The common symptoms of MD include nausea and vomiting, abdominal pain, edema, and weight loss. Peripheral edema is caused by the low oncotic pressure from gastric protein loss [2] . Gastric bleeding with iron deficiency anemia is sometimes seen with this disorder [6] . Increased mucus secretion and hypochlorhydria are due to hyperplasia of mucous cells at the expense of gastric parietal cells. MD also predisposes to sepsis and thromboembolism, which is probably caused by low intravascular volume [5] .
A form of MD is associated with CMV in children and with H. pylori in adults [7, 8] . Treating the infection may reverse the disease process. In our case, H. pylori eradication had no effect and CMV was negative. Two reported cases were treated successfully with octreotide and five reported cases were successfully treated with cetuximab. The basis for the use of these drugs is that both have been shown to block EGFR [5, 9, 10] . A trial of octreotide (both short-and long-acting forms) for 6 months had no effect in our patient. Our patient initially responded to a one-month course of cetuximab, but symptoms recurred during longer-term treatment with a decline in biochemical parameters. He also experienced an infusion reaction, leading him to undergo elective gastrectomy.
TGF-alpha is a potent mitogen that stimulates gastric growth and inhibits gastric acid secretion. In transgenic mice, overexpression of TGF-alpha induces hyperplasia of the gastric mucosa resembling MD by binding to EGFR in the stomach [3] . Patients with UC have enhanced TGF-alpha expression in the colonic mucosa [11] . Whether or not a similar condition occurs in the gastric mucosa of patients having both MD and UC is unknown. Our patient had a partial response to cetuximab. We can hypothesize that (1) other ligands beside TGF-alpha may be involved in the pathogenesis of MD, (2) MD consists of distinct stages requiring different treatment (medical vs. surgical), or (3) MD could be the morphological manifestation of diverse disorders with diverse pathogenetic mechanisms.
In conclusion, this case highlights the unusual association of UC with MD. A hypothesis of the mechanisms responsible for this association is suggested. Further studies are necessary to determine whether there are specific molecular defects in MD that may explain the occasional association of these two disorders. Fig. 2 . Coronal image from contrast-enhanced abdominal CT exam demonstrating giant gastric folds involving the entire fundus, cardia, and body (arrow), with relative sparing of the antrum (large arrowhead). The degree and distribution of fold thickening helps to distinguish this entity from other causes. Note also the nearly denuded appearance of the colon due to long-standing UC (small arrowhead). Fig. 3 . Hematoxylin-eosin staining of gastric mucosa with foveolar hyperplasia, glandular cystic dilation, focal smooth muscle penetration into the mucosa, and marked eosinophilia.
